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To all whom tt may concern: 

Be it known that I, Tuomas A. Eptson,a 
citizen of the United States, and a resident 
of Llewellyn Park, West Orange, in the 
county of Essex and State of New Jersey, 
have invented certain new and useful Im- 
provements in Storage Batteries, of which 


‘the following is a specification. 


The object of my invention is to provide 
an active material for use in the positive 
electrodes of alkaline storage batteries, 
which shall have a greater capacity to store 
oxygen than the nickel hydroxid ordinarily 
used in such electrodes. I have found that 
such a material is obtained by intimately 
mixing from 1} to 8 per cent. of cobalt hy- 
droid with nickel hydroxid. This small 
percentage of cobalt hydroxid raises the ca- 
pacity of the nickel hydroxid mixture to a 
substantially higher capacity than without 
the cobalt, hydroxid. e reason for this 
result has not yet been ascertained, but it is 


‘probable that the cobalt hydroxid acts cat- 


alytically or in some way alters the pial 
structure. I have also found that the 
mixture of nickel and cobalt hydroxids pos- 
sesses particularly advantageous properties 
as an active material for use in alkaline 
storage batteries when made by my im- 
proved process. 

In order to prepare the active material, 
consisting of nickel hydroxid and cobalt 
hydroxid, I proceed substantially as fol- 
lows:—The proper amount of cobalt sulfate 
is added to a nickel sulfate solution to ob- 
tain the right percentage, the solution being 
standardized to a known strength. This 
solution is then slowly added to a standard- 
ized solution of sodium hydroxid, while be- 
ing stirred or otherwise agitated, so that 
when the reaction is complete there is pres- 
ent a considerable percentage of free so- 
dium hydroxid, preferably from 10% to 
12%. The precipitated pulp is then dried 
slowly together with a part or all of the 
soluble products of the reaction and the ex- 
cess alkali. In this particular case, the prin- 
cipal soluble reaction product is sodium sul- 
fate. The drying is accomplished by first 
evaporating practically all of the solution 
water until the precipitated pulp, together 
with the soluble reaction products and the 
excess alkali, form a cream-like mixture. 


— 


This cream-like mixture is then dried’ 


very slowly. The drying of the cream- 
like mixture may he carried on in 
partially closed vessels in order that the 
drying may be exceedingly slow. The dry- 
ing may be carried on more rapidly, but I 
have found that slow drying is essential to 
the best results. Apparent y, some advan- 
tageous change in the physical structure of 
the product is produced by the slow drying 
in.the presence of the strong alkali. ‘The 
dried material which is anil broken’ into 
granular form is then washed in a perco- 
lator with water, until only a-trace of sul- 
fate or alkali remains. The residue is then 
dried, and after being crushed and screened 
in order to obtain a material of roper size, 
is ready for use in the positive electrodes of 
alkaline storage batteries. Other soluble 
salts of nickel and cobalt, or a mixture of 
such salts may be employed instead of the 
sulfate, and other soluble hydroxids or a 
mixture of such hydroxids instead of so- 
dium hydroxid. The use of a considerable 
excess of alkali over what is generally used 
in such precipitations in the precipitation 
of the nickel and cobalt hydroxids renders 
the final product more efficient as an active 
material in the positive electrodes of alka- 
line storage batteries and the mixture has 
an increased capacity to store oxygen over 
the nickel hydroxid made without cobalt. 
This may be due to porosity or other changes 
in physical structure brought about by the 
cobalt, or to some catalytic action of the co- 
balt. The degree of porosity or other 
changes in structure of the final product 
may be controlled by varying the percentage 
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of excess alkali, which during the long | 


period of drying has some’ beneficial action. 

In application Serial No. 619,674 filed 
herewith, I have described and claimed a 
similar method applied to the production of 
nickel hydroxid for use in alkaline storage 
batteries, but in which a less percentage of 
excess of alkali is desirable. The presence 
of the cobalt hydroxid tends to decrease the 
loading weight, and for this reason an ex- 
cess of alkali as great as 10 or 12% is used 
where cobalt—hydroxid is mixed with the 
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nickel hydroxid, whereas about 8% excess is - 


sufficient where the nickel hydroxid is used 
without the cobalt hydroxid. 
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Having now described my invention, what 


I claim as new and desire to secure by Let- 
ters Patent is as follows :— 

1. An active material for the positive elec- 
trodes of alkaline storage batteries consist- 
ing of nickel hydroxid containing a small 
percenfage of cobalt hydroxid, substantially 
as described. 


9. The process of manufacturing active: 


material for the positive electrodes of alka- 
line storage batteries, which consists in pre- 
cipitating a mixture of nickel and co alt 
hydroxids from a solution of salts of nickel 
and cobalt, drying the precipitated pulp to- 
gether with a portion or all of the reaction 
produet or products, washing out the soluble 


‘yeaction product or products, and finally 


drying the residue, substantially as de- 
scribed. 

3. The process of manufacturing active 
material for the positive electrodes of alka- 
line storage batteries, which consists in add- 
ing » predetermined considerable excess of 
alkali over the amount necessary to effect 
complete precipitation to a solution ‘of a 
salt of nickel containing a small percentage 
of a salt of cobalt, drying the precipitated 
pulp together with a portion or all cf the 
soluble reaction product or products and ex- 
cess alkali, washing out the excess alkali and 
the soluble reaction product or products, and 
finally drying the residue, substantially as 
described. 

_ 4. The process of manufacturing active 
material for the positive electrodes of alka- 
line storage batteries, which consists in add- 
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ing from 2 to 12% excess of alkali over the 
amount necessary to effect complete precipi- 
tation to a solution of a salt of nickel con- 
taining a small percentage of a salt of co- 
balt, drying the precipitated pulp together 
with a portion or all of the soluble reaction 
product or products.and excess alkali, wash- 
ing out the excess alkali and the soluble re- 
action product or products, and finally dry- 
ing the residue, substantially as described. 

5. An active material for the positive elec- 
trodes of alkaline storage batteries, consist- 
ing of nickel hydroxid containing not more 
than 5% of cobalt hydroxid, substantially as 
described. 

6. An active material for the positive elec- 
trodes of alkaline storage batteries consist- 
ing of nickel hydroxid containing a small 
percentage of cobalt hydroxid made by pre- 
cipitation with a considerable excess of al- 
kali, and dried exceedingly slowly in the 
presence of the soluble reaction product or 
products and the excess alkali, substantially 
as. described. 

7. An active material for the positive elec- 
trodes of alkaline storage batteries, consist- 
ing of nickel hydroxid in porous condition 
and containing a small percentage of cobalt 
hydroxid, substantially as described. 

This specification signed and witnessed 
this 7th day of April 1911. 


THOS. A. EDISON. 


Witnesses : 
Henry Lananan, 
Anna R, Kvenm. 
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